Greef and Schumann (1) first described (6-acetoxythymoxy) ethyldimethylamine, thymoxamine, as a sympathicolytic agent to reduce or abolish the rise in blood pressure by an i.v. injection of norepinephrine in anesthetized cats. Birmingham et al. (2, 3) showed that thymoxamine is a competitive antagonist at adrenergic alpha-receptors in the in vivo and in vitro experiments.
Although alpha-adrenergic blocking agents induce commonly reflex tachycardia caused by peripheral blockade of vasomotor tone, i.v. administration of thymoxamine frequently induced a deceleration of heart rate followed by an acceleration. While heart rate is frequently modified by the direct effect of drug, it is also markedly influenced by adrenergic and cholinergic mechanisms, as the sinoatrial (SA) node area is densely innervated by sympathetic and parasympathetic nerve fibers (4) . A selective administration of the drug into the SA node artery is a very useful method for investigating the direct effect of drugs on the pacemaker of SA node and also to perform pharmacological analysis on the mechanism. Thus, using an in situ blood-perfused SA node preparation of the dog heart (5-7), the effect of thymoxamine on the SA node pacemaker activity was investigated herein. Table 1 .
METHODS
2) Effect of propranolol on thymoxamine-induced acceleration of sinus rate (Fig. 4 , Table 2 ) Sinus acceleration with norepinephrine was inhibited by propranolol injected into the sinus node artery. Thymoxamine-induced acceleration was also blocked by propranoThese blocking effects of propranolol disappeared after 20 min. Typical responses are shown in Fig. 4 . The summarized data are in Table  2 .
3) Effect of tetrodotoxin on thymoxamine-induced acceleration of sinus rate (Fig. 5, Table 3 ) Injection of tetrodotoxin into the SA node artery blocked the SA nodal responses to electrical stimulation of either the right vagus or the right stellate ganglion (8 as the SA node responded to either acetylcholine or norepinephrine as usual. Thus, when an adequate dose was used, tetrodotoxin was found to be a selective blocking agent of nerve stimulation in the sinoatrial preparation. Tetrodotoxin has neither anti-cholinergic nor anti-adrenergic properties. Furthermore, it does not block catecholamine release induced by tyramine (8) . The blocking effect of tetrodotoxin is therefore selectively limited to the peripheral nerve excitation. Recently, Chiba et al. (9, 10) reported that the positive chronotropic response to nicotine was blocked by treatment with tetrodotoxin but the dimethylphenylpiperazinium (DMPP)-induced positive chronotropic effect was not blocked by tetrodotoxin. This suggested that the positive chronotropic action of DMPP is different from that of nicotine on the SA node and is similar to that of tyramine. In the present study, it was found that the positive chronotropic response to thymoxamine was blocked by treatment of tetrodotoxin into the sinus node artery. It is therefore suggested that an acceleration of sinus rate induced by thymoxamine is due to catecholamine release from the SA node region being accompanied by excitation of sympathetic nerve fibers. The mechanism of the positive chronotropic response to thymoxamine is similar to that of nicotine and different from that of tyramine or DMPP.
